INTRODUCTION {#s1}
============

The average lifespan in developed countries has increased[@r1]^)^. Although the average lifespan in Japan is high, the difference between average lifespan and healthy life expectancy is approximately 10 years[@r2]^)^. Even if maintaining life is possible with advances in medicine, problems such as poor quality of life can arise. Fractures caused by falling and the fear of falling lead to a decrease in the quality of life[@r3], [@r4]^)^, resulting in a decrease in physical activity. In elderly individuals in particular, falls resulting from physical activities can lead to additional episodes of falls. Thus, improving the motor function and social participation of local elderly residents is important. In Japan, preventive care services are undertaken in every region[@r5]^)^. Study participants were aged ≥65 years, and they were selected based on daily motor function and their responses to questionnaires on dementia, swallowing, depression, and nutrition. As for day care service type C, interventions for motor function, nutrition, and swallowing function were performed by rehabilitation professionals[@r6]^)^. Although the day care service type C involves a short intervention period of 3--6 months, improvement in physical activity and quality of life has been reported[@r6]^)^. However, the period during which interventions can be performed with day care service type C is restricted. Presently, individual interventions cannot be implemented due to lack of time. Therefore, a convenient method to evaluate motor function is required.

In 2007, the Japanese Orthopaedic Association advocated the locomotive syndrome (LS)[@r7]^)^. LS is a condition in which motor function is impaired. Individuals with LS may require care to prevent falls, and outdoor activities should be restricted[@r8], [@r9]^)^. Furthermore, they may require care for everyday life[@r10]^)^. When gait ability declines, they easily acquire feelings of depression and isolation. The two-step test is adopted as the evaluation criterion of LS. This test measures gait ability and is useful for hospital or rehabilitation use.

This study aimed to assess the motor function measured using the two-step test utilized in type C day care service and whether intervention by rehabilitation professionals is required. Additionally, the effectiveness of the two-step evaluation for motor function in type C day care service was investigated.

PARTICIPANTS AND METHODS {#s2}
========================

This was a cross sectional study. There were approximately 100 local residents aged ≥65 years who required support based on their responses to a questionnaire on motor function, nutrient status, and swallowing function in the target A area. Of these individuals, 26 local residents (1 male, 25 females) were selected after public office personnel reviewed their life situation. However, at the time of measurement, two individuals required gait assistance and one was in poor health; they were subsequently excluded from the study. Therefore, 23 elderly females were selected as study subjects. Their basic information was as follows: age 77.4 ± 6.7 years; height, 148.5 ± 6.0 cm; weight, 51.2 ± 6.0 kg; body mass index, 23.3 ± 3.4 kg/m^2^ (mean ± standard deviation). The incidence rate of falls after the age ≥65 years was 39.1% (9/23). Moreover, the incidence rate of falls for less than 1 year was 21.7% (5/23 local residents).

Motor function was evaluated using the two-step test, which measures gait ability, gait speed, and gait step length; Timed Up and Go test (TUG) test, which measures dynamic balance; one-leg standing (OLS) test, which measures static balance; 5-repetition sit-to-stand test (SS-5), which measures stand function, grip, and calf circumference (CC) length; and sensory status of the foot.

The evaluation criteria were as follows:

The two-step test measures the maximum length of two steps. The participants were instructed to stop after the second step.

The two-step value was calculated as follows: Two-step value=maximum length of two steps (cm)/participant's height (cm).

Additionally, we computed gait speed, time taken to complete a 5-m walk, and number of steps, as shown below.

Gait speed (m/sec)=5 m/5 m time required (s).

Step length (cm)=5 m/5 m required steps × 100.

In the TUG test, the time taken for a participant to stand from a seated position, walk 3 m, turn around at 180°, walk back for 3 m, turn around, and sit down again was measured.

The OLS test conducted with open eyes was performed for a maximum of 60 s. The time was measured from the moment one leg was raised from the floor until the same leg was put down or was in contact with the floor or until the supporting leg took a step.

In the SS-5 test, the time taken to perform five repetitions from a seated position to a standing position from the chair was measured.

Grip strength of the right and left hands was measured using a hand dynamometer, and the maximum value was used for the analysis.

CC length was measured from the maximum posterior part of the lower thigh using a measuring tape.

Sensorial evaluation of the foot was performed using a 128-Hz C tuning fork. The sensorial status of both medial malleoli was measured. The degree of impairment of the sensory function of both feet was measured. In addition, for the statistical analysis, we used "0" to indicate a normal person and "1" to indicate people with impaired sensation.

Furthermore, we used "0" for those who had never fallen and "1" for those who had fallen after 65 years of age. Pearson's product-moment correlation coefficient was used to determine the correlation between each item of basic information and motor function. Moreover, Spearman's correlation coefficient was used to determine the correlation between each item of fall history and sensation. The significance level was set at 5%. SPSS 21.0 J (IBM SPSS Japan, Inc., Tokyo, Japan) was used for statistical analysis. Study details were fully explained to the participants. Participants who provided informed consent were included. Furthermore, this study was approved by the ethics committee of Niigata University of Rehabilitation (receipt number 131).

RESULTS {#s3}
=======

[Table 1](#tbl_001){ref-type="table"}Table 1.Evaluation results of 23 local residents who participated in the type C day care serviceMean ± SDTwo-step value1.10 ± 0.23Gait speed (m/s)1.49 ± 0.28Step length (cm)57.8 ± 8.3TUG (s)8.2 ± 1.8OLS (s)17.0 ± 17.6SS-5 (s)13.0 ± 3.1Grip (kg)19.8 ± 3.3CC (cm)31.9 ± 2.0Impaired sensation5/23Fall experience (n)9/23Mean ± SD.TUG: Timed Up and Go test; OLS: One Leg Standing with the eyes open; SS-5: Sit to stand-5; CC: calf circumference. shows the basic information and motor function of the participants. The correlation of each item of basic information and motor function is presented in [Table 2](#tbl_002){ref-type="table"}Table 2.Correlation of basic information with motor functionAgeHeightWeightBMITwo-step valueGait speedStride lengthTUGOLSSS-5GripCCFoot of senseFallAge1−0.207−0.0070.134−0.1000.094−0.0760.1960.134−0.2620.083−0.040−0.113−0.102Height−0.20710.025−0.571\*0.627\*0.2900.567\*−0.495\*0.194−0.2120.468\*0.033−0.016−0.054Weight−0.0070.02510.804\*−0.049−0.206−0.210−0.020−0.485\*0.2460.2260.752\*0.032−0.201BMI0.134−0.571\*0.804\*1−0.408−0.340−0.514\*0.275−0.514\*0.320−0.1000.608\*0.207−0.114Two-step value−0.1000.627\*−0.049−0.40810.556\*0.636\*−0.790\*0.419\*−0.3710.244−0.037−0.422^†^−0.222Gait speed0.0940.290−0.206−0.3400.556\*10.752\*−0.665\*0.296−0.586\*0.075−0.037−0.327−0.222Step length−0.0760.567\*−0.210−0.514\*0.636\*0.752\*1−0.688\*0.294−0.4050.157−0.045−0.328−0.083TUG0.196−0.495\*−0.0200.275−0.790\*−0.665\*−0.688\*1−0.0710.455\*−0.014−0.0110.3100.229OLS0.1340.194−0.485\*−0.514\*0.419\*0.2960.294−0.0711−0.3130.088−0.397−0.350−0.087SS-5−0.262−0.2120.2460.320−0.371−0.586\*−0.4050.455\*−0.31310.1440.2180.2540.564^†^Grip0.0830.468\*0.226−0.1000.2440.0750.157−0.0140.0880.1441−0.0190.0800.040CC−0.0400.0330.752\*0.608\*−0.037−0.037−0.045−0.011−0.3970.218−0.0191−0.175−0.054Foot of sense−0.113−0.0160.0320.207−0.422^†^−0.327−0.3280.310−0.3500.2540.080−0.17510.009Fall−0.102−0.054−0.201−0.114−0.222−0.222−0.0830.229−0.0870.564^†^0.040−0.0540.0091\*Pearson's correlation coefficient (p\<0.05). †Spearman's correlation coefficient (p\<0.05). Foot of sense was quantified such that normal was "0" and sensory disorders was "1". For falls after the age of 65, we used "0" for those who had never fallen and "1" for those who had fallen. BMI: body mass index; TUG: Timed Up and Go test; OLS: One Leg Standing with opened eye; SS-5: Sit to stand-5; CC: calf circumference.. The scatter diagram of the item with two-step value and high correlation more than \|0.600\| is shown in [Fig. 1](#fig_001){ref-type="fig"}Fig. 1.Motor function with two-step test showing high correlation with step length and the results of Timed Up and Go test (TUG)..

DISCUSSION {#s4}
==========

In this study, the two-step test value showed 1.10 ± 0.23. Two-step values \<1.1 are considered to be Locomo's score II. In such a case, the possibility that independent life becomes unfeasible is high[@r10]^)^. Motor functions exhibiting high correlation with the two-step test values were TUG test and step length.

Particularly for the two-step test, dynamic balance is important during walking, as unusual movement and shift in the center of gravity greatly reflect gait ability[@r11], [@r12]^)^. Furthermore, to be able to stop at the second step, the ability to maintain balance is a must. Similarly, in the TUG test, movement is stopped at a sitting position at the start and end of the test. Therefore, the common feature of the two-step and TUG tests is not the speed of movement but the ability to move from a still position and stopping movement safely. The two-step test does not measure simple gait ability but is considered to be an index of compounded gait ability, which consists of the dynamic balance factor, similar to the TUG test.

The two-step test measured the two greatest steps, and correlation with a high step length was found. The step length of gait at maximum speed reflects the maximum gait ability. Moreover, gait speed is calculated from step length and cadence. Therefore, a step is an important factor in gait ability. However, since the two-step test did not measure the time required, the two-step test showed a high correlation with gait speed.

Falls associated with gait ability are also a concern[@r13]^)^. Therefore, interventions for the gait ability of elderly people with short life expectancy are important. We propose a dynamic balance training test, such as TUG or two-step test, to evaluate gait ability. To improve gait ability, conscious gait exercises are effective. Before commencing gait exercises, individuals should perform leg stretching to improve pliability.

Overall, time and evaluation tools are necessary to estimate physical activity. The two-step test used in the Locomo test has a high serviceability to evaluate physical action conveniently. Moreover, factors constituting the two-step test were TUG test, step length, and dynamic balance ability. Thus, a program aimed at identifying gait exercises, including conscious steps, gait accompanied by turn, and perpendicular stable movement accompanied by stand and sit, is necessary.

This study had some limitations. Only females from one local area were included in the analysis. Therefore, the results could not be applied to both genders, and gender associations were not considered. Moreover, the analysis only focused on motor function. Therefore, factors such as physical activity and nutrition or disease conditions should be investigated in the future. In this study, we did not investigate leg mobility or pliability in each step.

In this study, we found that TUG test and the two-step test used in type C day care service exhibited a high correlation. Moreover, factors that constitute the two-step test are mobility and dynamic balance during gait. Thus, interventions for improving step and dynamic balance during gait are important to enhance gait ability of individuals participating in type C day care service.
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